We have conducted an interferometric line survey in the 0.8 mm band toward the young high-mass protostar candidate NGC 2264 CMM3 with ALMA. CMM3 is resolved into the two continuum peaks, CMM3A and CMM3B, at an angular separation of 0.9 ′′ . Thus, CMM3 is found to be a binary system candidate. We have detected molecular outflows associated with CMM3A and CMM3B each, indicating active star formation. In addition to the two peaks, six faint continuum peaks are detected around CMM3A and CMM3B, most of which are thought to be evolved low-mass protostars. CMM3A is found to be rich in molecular line emission including complex organic molecules such as HCOOCH
The emission of complex organic molecules is distributed within a compact region around the continuum peak of CMM3A. Hence, CMM3A apparently harbors a hot core. On the other hand, CMM3B is deficient in molecular line emission, although its continuum flux is almost comparable to that of CMM3A. Possible origins of the striking difference between CMM3A and CMM3B are discussed.
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Introduction
NGC 2264 C is a nearby (distance=738 pc Kamezaki et al. 2014) cluster forming region. Many millimeter and submillimeter sources have so far been identified in this region (Ward-Thompson et al. 2000; Peretto et al. 2006 Peretto et al. , 2007 . Maury et al. (2009) found eleven outflow lobes in the NGC 2264 C region by an extensive mapping observation of CO. Recently, López-Sepulcre et al. (2016) found the SiO emission with narrow line width in the periphery of NGC 2264 C, and suggested that it reveals a remnant of past star formation activities. In such a complex structure of this region, NGC 2264 CMM3 is known to be the most massive core (40 M ⊙ : Peretto et al. 2006 ) located almost at its geometrical center. According to the theoretical model, CMM3 is predicted to evolve into a main sequence star with a mass of 8M ⊙ (Maury et al. 2009 ). The protostar of CMM3 is deeply embedded in an envelope, and hence, no mid-infrared source is identified even in the 24 µm band of Spitzer. A definitive evidence of star formation in CMM3 was first found by Saruwatari et al. (2011) , who identified a compact bipolar outflow with a dynamical age of 140-2000 year by the CO and CH 3 OH observations with the Submillimeter Array (SMA). Cunningham et al. (2016) also identified the bipolar outflows in the CO, H 2 CO, SO, and SiO lines. Judging from the non-detection of mid-infrared sources and the association of dynamically young outflows, Saruwatari et al. (2011) suggested that CMM3 is a candidate of a high mass protostar in the early evolutionary phase.
Toward CMM3, a chemical composition has been studied by a spectral line survey observation with single dish telescopes in the 4 mm, 3 mm, and 0.8 mm bands (Watanabe et al. 2015) . In their survey, carbon-chain molecules such as C 4 H, HC 5 N, and C 3 S are found to be relatively abundant in CMM3 compared with the representative high-mass star forming region Orion KL, while complex organic molecules are deficient. This result suggests chemical youth of the CMM3 envelope. Recently, we carried out a spectral line survey toward CMM3 at a high angular resolution with ALMA in the 0.8 mm band. Here we report the results on the continuum emission and the distributions of the emission of complex organic molecules.
Observation and Reduction
The observations were carried out with ALMA on 19 July 2014 and 20 May 2015, where the numbers of the 12 m antenna used in those observations were 31 and 39, respectively. Minimum and maximum baseline lengths were 14 m and 649 m on the ground, respectively. Twelve spectral windows were employed to cover the frequency ranges of GHz at a frequency resolution of 0.98 MHz. The phase-center coordinate is (α J2000 , δ J2000 ) = (6:41:12.3, +9:29:8.0). The quasars J0510+1800 and J0725-0054 were observed for the bandpass calibration in the 2014 and 2015 sessions, respectively. The quasars J0643+0857 and J0700+1709 were observed for the amplitude and phase gain calibrations in the 2014 and 2015 sessions, respectively. The absolute flux was calibrated by using the quasar J0750+125. The uncertainty of the absolute flux calibration is 10 % according to ALMA Cycle 2 Technical Handbook (Lundgren 2013) . In these observations, any structure extended over ∼ 13 ′′ or larger is subject to the resolving-out effect, judging from the minimum baseline length of 14 m.
Data reduction was carried out with the Common Astronomy Software Applications package (CASA; Version 4.5.3). A continuum image was obtained by averaging line-free channels of all the spectral windows. Self-calibration was performed by using the continuum data, and then the solutions were applied to both the continuum and spectral line data. After the self-calibration procedures, the data were imaged and CLEANed by using the Briggs weighting with the robustness parameter of 0.5. The resulting synthesized beam and the root-mean-square (rms) noise of the continuum image are 0.37 ′′ × 0.30 ′′ (P.A.= −30.7 • ) and 0.35 mJy beam −1 , respectively. The signal-to-noise ratio in the continuum image was improved from 190 to 723 by applying the self-calibration procedure. The synthesized beam and the rms noise of spectral images range from 0.28 ′′ to 0.49 ′′ and from 4.2 mJy beam −1 to 7.0 mJy beam −1 at the frequency resolution of 0.98 MHz, respectively, depending on the frequency. Figure 1a shows the 0.8 mm continuum image of NGC 2264 CMM3 observed with ALMA. The beam size of 0.37 ′′ × 0.30 ′′ (P.A.= −30.7
Results

Detection of a Potential Binary System in the CMM3
• ) corresponds to a linear scale of ∼ 270 au at the distance of 738 pc. CMM 3 is well resolved into the two continuum peaks CMM3A and CMM3B with comparable flux densities of 431.8 mJy and 313.0 mJy, respectively ( Table 1 ). The angular separation between the two peaks is ∼ 0.9 ′′ , which corresponds to ∼ 660 au. The line of sight velocities of molecules associated with CMM3A (∼ 7.4 km s −1 ) are similar to those of CMM3B (∼ 7.8 km s −1 ). Therefore, the two protostars are most likely gravitationally bound to each other. In the previous studies, CMM3 has been recognized as a single source because of insufficient angular resolutions (e.g. Peretto et al. 2007; Sakai et al. 2007; Saruwatari et al. 2011; Cunningham et al. 2016) . It should be noted that the potential binary components, CMM3A and CMM3B, are surrounded by an extended envelope. The continuum emission shows asymmetric elongation toward the south-eastern and northern directions from CMM3B and slightly toward the north-western direction from CMM3A. This emission would likely trace the circumbinary envelope.
In addition to the two bright continuum peaks, six compact continuum sources (CMM3C, CMM3D, CMM3E, CMM3F, CMM3G, and CMM3H) are detected around CMM3A/B, as shown in Figure 1a . Here, we have identified local intensity peaks detected with more than 10σ as the continuum peaks (Table 1) . CMM3C, CMM3D, and CMM3E are point sources, because the FWHM evaluated by the 2D-Gaussian fitting is similar to the synthesized beam of the observation. In the near-infrared images (Figures 1c-f) , faint sources seem to be associated with CMM3C, CMM3D, and CMM3E. Therefore, these three continuum sources would be low-mass Class I or Class II protostars. On the other hand, CMM3F is marginally resolved, and is associated with no infrared source. It may represent a low-mass protostellar/prestellar source. For CMM3G and CMM3H, no parameter was derived by the 2D Gaussinan fitting, because the fitting did not converge. Note that these two peaks are close to the outflow lobe B1 reported by Saruwatari et al. (2011) .
Chemical Difference between CMM3A and CMM3B
Although CMM3A and CMM3B have comparable flux densities in the 0.8 mm continuum emission, their spectral patterns are found to be much different from each other. Figures 2a and 2b show the spectra of CMM3A and CMM3B, respectively, in the frequency range from 338.3 GHz to 338.8 GHz. The spectrum of CMM3A shows many emission lines of CH 3 OH and SO 2 , and those of complex organic molecules such as HCOOCH 3 , CH 3 CH 2 OH, and c-C 2 H 4 O even in this narrow frequency range. The full spectra (336.0-347.3 GHz and 348.0-359.3 GHz) and line lists of this spectral line survey will be available in a forthcoming paper (Watanabe et al. in prep) . In the previous observation with the single-dish telescope ASTE in the 0.8 mm band (Figure 2c ), the lines of these complex organic molecules were not seen at all except for CH 3 OH in this frequency range (Watanabe et al. 2015) , although HCOOCH 3 and CH 3 OCH 3 have been weakly detected in the 3 mm band (Sakai et al. 2007; Watanabe et al. 2015) . This means that the hot core was not traced by the single-dish tele-scope observation even in the sub-mm band, since its contribution is heavily diluted. The single-dish spectrum is dominated by the contribution from the surrounding envelope. For example, only 4 % of flux density of the CH 3 OH (13 1 − 13 0 A −+ ) line observed with ASTE is calculated to come from CMM3A and CMM3B. The high angular resolution observation with ALMA allows us to detect the hot core associated with CMM3A for the first time.
Figures 3a, b and c show integrated intensity maps of CH 3 OCH 3 , HCOOCH 3 , and CH 3 OH, respectively. These transition lines are selected as examples to demonstrate the distributions of complex organic molecules and that of CH 3 OH with the very high upper-state energy (451 K), because they seem to be less contaminated from other molecular lines. As expected from their spectra (Figure 2a,b) , the complex organic molecules and the very high excitation CH 3 OH are associated only with CMM3A. Furthermore, they are concentrated in a compact region (< 300 au) around the continuum peak. High excitation lines (E u > 100 K) of complex organic molecules are detected, and hence, a hot core is thought to have already been formed in CMM3A. The existence of the hot core is indeed supported by the high rotation temperature (385±58 K) of CH 3 OH estimated by using the rotation diagram method under the assumption of optically thin conditions and local thermodynamic equilibrium (LTE) (Figure 4 ). The uncertainty of the derived rotation temperature is relatively large because of the non-LTE effects, optical depths of lines, blending with the other lines, and the resolving-out effect for low-excitation lines. Nevertheless, the high temperature condition is evident.
In contrast to the richness of emission lines in CMM2A, only CH 3 OH is detected marginally in CMM3B. Although the HCOOCH 3 may marginally be detected, it could be blended with the CH 3 OH line. Since no complex organic molecules are definitively detected (Figure 3a , b), a hot core has not yet been formed in CMM3B.
We here evaluate column densities of CH 3 OH, CH 3 OCH 3 , and HCOOCH 3 , and their fractional abundances relative to H 2 . The column densities are derived under the LTE approximation with the rotation temperatures of 100 K and 300 K. Because CH 3 OCH 3 and HCOOCH 3 are not definitively detected in CMM3B, their column densities cannot be determined for CMM3B. In order to compare the chemical compositions between CMM3A and CMM3B on the same basis, we derived the column densities by using the same transitions. As mentioned above, the rotation temperature evaluated from the rotation diagram of CH 3 OH (Figure 4 ) suffers from various systematic uncertainties. Therefore, we employ the rotation temperatures of 100 K and 300 K for both CMM3A and CMM3B. We use a few transitions without contamination from other molecular lines as listed in the captions of Table 2 , and evaluate the column densities by taking the averages of the results from the transition lines. The results are summarized in Table 2. The column densities of H 2 (N H 2 ) are calculated from the continuum peak flux of the 0.8 mm band by using the formula used by Imai et al. (2016) with the dust temperatures of 100 K and 300 K. Here, we adopt the mass absorption coefficient of the dust of κ ν = 0.0182 cm 2 g −1 derived by Jørgensen et al. (2016) , which is an interpolated value of the numerical simulation (Ossenkopf & Henning 1994) . The gas-to-dust mass ratio is assumed to be 100.
The derived H 2 column densities and fractional abundances of molecule relative to H 2 are summarized in Table 2 . The fractional abundances of CH 3 OH and CH 3 OCH 3 are found to be higher in CMM3A than those in CMM3B by factor of 5, while the upper limit of HCOOCH 3 is not stringent. This chemical difference will be discussed in the latter section.
The HCOOCH 3 /CH 3 OH and CH 3 OCH 3 /CH 3 OH ratios in CMM3A are roughly comparable to or even higher than the averaged values in the low-mass and high-mass protostars (Taquet et al. 2015) . Therefore, CMM3A possesses analogous chemical compositions of complex organic molecules to other protostars.
Outflows
Figures 5a and c show the 0th and the 1st moment maps of HCN, respectively. We find a prominent bipolar outflow blowing from CMM3A toward northern and southern directions, which are blue-shifted and red-shifted, respectively (Figure 5c ). The blue-shifted and redshifted outflows can also be seen in the channel maps of HCN ( Figure 6 ). This bipolar outflow system corresponds to that found by Saruwatari et al. (2011) in the CO(J = 2 − 1) line with SMA. Their B1 and R1 lobes are seen in Figure 5 , while B2 and R2 lobes are out of the field of view in the present ALMA observation. As seen in the expanded figure of the 0th HCN moment map (Figure 5b ), this bipolar outflows system is launched from CMM3A. It is also visible in other molecular lines including CO (J = 3 − 2), CS (J = 7 − 6), SO (N J = 8 7 − 7 6 ), and CH 3 OH (e.g., 13 1 − 13 0 , A −+ ) (Figure 7a-d) .
It should be noted that the continuum peak CMM3G is close to the B1 lobe (Figure 2 ). This indicates that the blue-shifted outflow is interacting with a dense material traced by the continuum emission (CMM3G) and the B1 lobe is induced by the shocks caused by the interaction. Moreover, we find that the outflow is elongated toward the northwest direction from the B1 lobe (Figure 5a ). This elongation can be seen from 3.3 km s −1 to -16.6 km s
in the channel maps ( Figure 6 ). Therefore, the direction of outflow may be changed by the dynamical interaction with the dense clump of CMM3G.
In addition to the prominent bipolar outflow, we find another bipolar outflow system along the northeast to southwest direction (Figures 5a). The second outflow is also seen from 16.5 km s −1 to -5.0 km s −1 in the channel maps of HCN ( Figure 6 ). This outflow system is well-collimated, and is also visible in other molecular lines including CO, CS, SO, and CH 3 OH (Figure 7 e-h) . The velocity-integrated emission from the second outflow is much fainter than that from the prominent outflow, because the velocity range of the second outflow is narrower (∼ 20 km s −1 than that of the prominent outflow (∼ 70 km s −1 ). Moreover, a part of the second outflow is strongly affected by the resolving-out effect at the system velocity (8.2 km s −1 and 6.6 km s −1 in Figure 6 ). The southwestern lobe of this outflow can be seen in the CH 3 OH (5 0 − 4 0 A + ) line in Figure 4a of Saruwatari et al. (2011) . This collimated outflow system seems to be launched from CMM3B, since the outflow axis just passes through the peak of CMM3B (Figure 5b ). The velocity field map (Figure 5c ) shows small velocity gradient along the bipolar outflow axis. This result indicates that the outflow blows almost in parallel to the plane of sky. The detection of this outflow provides us with a strong evidence of the presence of a protostar in CMM3B. Its well collimated feature suggests that the outflow system would most likely be in the early phase (Arce & Sargent 2006) .
Discussion
In this study, we have found that CMM3 is a potential binary protostellar source. More importantly, the binary components, CMM3A and CMM3B, show different spectral appearance in spite of their comparable continuum intensities. It is interesting to note that a similar feature has recently been reported for the young low-mass binary source NGC 1333 IRAS4A (López-Sepulcre et al. 2017). We here discuss possible origins of the difference in CMM3.
The first possibility is the difference of the physical evolutionary stage between the two sources. Considering the prominent outflow feature and the association of the hot core, CMM3A seems to harbor young high-mass (or intermediate-mass) protostar. In contrast, deficient molecular emission in CMM3B might originate from its youth. Namely, the protostar may be so young that the hot core would not have been developed yet or would be still tiny around the protostar. In this case, most of organic molecules are still frozen out on dust grains, and their gas phase abundances are expected to be low. This possibility is supported by the well collimated outflow from CMM3B, which is usually interpreted as a sign of a young dynamical age (Arce & Sargent 2006) . The envelope mass is derived based on the formula given by Ward- Thompson et al. (2000) . For CMM3A, it is evaluated to be 18 M ⊙ and 5.7 M ⊙ , assuming the dust temperature of 100 K and 300 K, respectively. For CMM3B, it is 13 M ⊙ and 4.1 M ⊙ , respectively. Thus, the envelope mass of CMM3B could be higher than CMM3A, if the dust temperature is lower in CMM3B because of its youth.
The second possibility is the dust opacity effect. The dust emission at 0.8 mm is not always optically thin at a scale of a few tens of au. If the dust opacity is so high that the emission of various molecules originated from the innermost part of the dust emitting region is heavily absorbed by the dust, the molecular emission could be very weak. This may be the situation for CMM3B. Since the dust temperature of CMM3A is expected to be higher than that of CMM3B, the dust opacity would be lower in CMM3A, and this effect is less significant. As mentioned before, it is most likely that the outflow from CMM3B is almost on the plane of sky. In this case, the disk/envelope system of CMM3B is almost edge-on, which could make the dust opacity high.
The third possibility is the difference of masses of the protostars between CMM3A and CMM3B. If CMM3B is less massive than CMM3A, a size of the hot region where complex organic molecules can be sublimated is very small due to low luminosity. Since the hot region is smaller in CMM3B than CMM3A, the dust temperature is also expected to be lower in CMM3B than CMM3A. Therefore, a larger envelope gas would still be remaining in CMM3B, as discussed in the first possibility.
Apparently, these three possibilities are interrelated to one another. The scenario of a less massive protostar for CMM3B is related to the evolutionary scenario, because the protostar evolution would strongly depend on its mass. It is also related to the dust opacity scenario, because a young protostar is deeply embedded in the parent cloud. In order to disentangle these three possibilities, we need to define the spectral energy distributions for the two sources. Then, we can derive the disk/envelope mass accurately, and estimate the evolutionary stage of the protostar reasonably. High angular resolution observations resolving CMM3A and CMM3B at various wavelength from cm wave to sub-mm wave are awaited.
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b Column density of molecule. The column density of H 2 is evaluated by assuming dust temperatures of 100 K and 300 K. The column density of other molecules are evaluated by assuming rotation temperatures of 100 K and 300 K. c Errors are evaluated by taking into account the rms noise (1σ) and calibration uncertainty (10%).
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